This article outlines the basic parameters and current status of the Integrated Data for Event Analysis (IDEA) project. IDEA provides a comprehensive events framework for the analysis of international interactions by supplementing the event forms from all earlier projects with new event forms needed to monitor contemporary trends in civil and interstate politics. It uses a more flexible multi-leveled event and actor/target hierarchy that can be expanded to incorporate new event forms and actors/targets, and adds dimensions that can be employed to construct indicators for early warning and assessing conflict escalation. IDEA is currently being used in the automated coding of news reports (Reuters Business Briefs) and, in collaboration with other projects, in the analysis of field reports. We summarize the conceptual framework being used in this data development effort, its major variables, and its geographic and temporal coverage.
Handbook of Political and Social Indicators (or World Handbook
).
International Event Frameworks: Problems and Prospects
The major problem with existing event frameworks is their lack of summary measures for capturing conflict escalation. Traditionally conceived as an unranked series of discrete event forms for describing relations, WEIS has the virtue of flexibility and greater breadth than alternative frameworks but lacked summary dimensions for gauging conflict escalation. It also lacked actor and target coding, which was a virtue insofar as this advanced the idea of event forms independent of specific actors but was a limitation in analysis. To create conflict dimensions, analysts have typically scaled WEIS events using Goldstein's (1992) conflict/cooperation weights. When the PANDA project began adapting the WEIS scheme to capture intra-state events, it became apparent that new event forms (e.g. protest demonstrations) would have to be added. It was also evident that it would be useful to gauge the dimensions of coerciveness and contentiousness as well as physical violence to construct summary indicators of conflict processes, such as conflict carrying capacity.
In its original formulation the concept of conflict carrying capacity Vogele, 1995 and Bond, et.al. 1997 ) was expressed as the proportion of direct action times the proportion of forceful action subtracted from one. This approach provided the desired interaction effect between contentiousness and violence, but at the cost of conceptual simplicity and empirical imprecision. In our second iteration (Jenkins and Bond, 2001 ) of the conflict carrying capacity measure we separated civil challenges from governmental repression to better pinpoint the source of instability. While WEIS and other event frameworks provided the raw material for the contentiousness, coerciveness and violence dimensions in terms of events, the dimensions were not inherent in the framework per se.
The major virtue of the WEIS scheme was its two-level hierarchy of 'cue' and more specific events, which made it more flexible than a single list of discrete events. Another virtue was focusing on events that could be related to news and other reports of the 'who did what to whom, where and how' framework of event research. Other international events frameworks, such as COPDAB (Conflict and Peace Data Bank [Azar 1980] ) and MID (Militarized Disputes [Jones, Bremer & Singer 1996] ) mix events with general statements of condition (e.g. full-scale war). A third virtue is rejecting the assumption that events are consistently ordered from 'conflict' to 'cooperation,' which should instead be scaled by analysts for particular purposes (McClelland 1983) . The IDEA framework has maintained these principles while expanding the event framework as outlined below.
It is useful to briefly summarize the history of the projects leading directly to IDEA.
PANDA.
The PANDA project began in 1988 as an attempt to systematically assess the incidence and impact of nonviolent struggle throughout the world. It has continued now for over 14 years at the Weatherhead Center for International Affairs, sponsored by the Program on Nonviolent Sanctions through 1994 and thereafter by its successor, the Program on Nonviolent Sanctions and Cultural Survival. The original purpose was to determine under what conditions contemporary nonviolent struggle anywhere in the world had been successful in effecting social, political, or economic change, or in resisting tyranny. To the extent that nonviolent struggle was found, evidence was also sought to determine whether this form of 'people power' was spreading.
After a pilot study based on human 'hand coding' of global news reports, the project searched for automated tools to facilitate its research. For five years the PANDA team worked with the KEDS (now TABARI) software (see http://www.ukans.edu/~keds/index.html). Several lessons became clear as we began to assess global news reports of nonviolent struggle. First, nonviolent direct action, no less than violent direct action, was reported in abundance, even by mainstream news media. Second, nonviolent direct action, like its violent counterpart, was variable in its outcomes, with the strategic performance of protagonists playing a pivotal role. Third, the tradition of human coding of voluminous electronic news reports posed technical as well as conceptual research challenges, particularly with respect to the unit and level of analysis.
The World Handbook. The three editions of the World Handbook pioneered the coding of domestic political event data for most countries of the world. Indicators included measures of both peaceful and violent events of mass political protest, sanctions by governments, armed civil conflict, and changes of government executives. It has been almost two decades since the publication of the last World Handbook and this type of cross-national event research has virtually disappeared from the literature. In its place, conflict analysts have either focused more narrowly on events in specific countries and time periods or used more simple "conditions" measures, such as the presence of armed conflict (e.g. Wallensteen & Sollenberg 2003; Esty et al. 1998 ) and violations of human rights standards (e.g. Henderson 1991; Poe & Tate 1994) .
Policymakers have lacked a timely empirical basis for assessing civil and international conflict comprehensively.
The automated coding of global news reports makes it possible once again to create large and comprehensive international event data sets. We are currently constructing a successor to the events data component of the World Handbooks from the intrastate events coded with the IDEA protocol.
The IDEA Framework
IDEA is designed to include all the event forms, actors and targets of these earlier events frameworks. By using a four-level event hierarchy, IDEA can include new event forms as specifications of more general event forms. At the higher levels, events are defined independent of specific actors and targets, making the framework more flexible. In its current form, IDEA includes nearly all the event forms from WEIS, PANDA, World Handbook, CAMEO (Gerner et al. 2002) and MID.
1 IDEA is also explicitly designed to support the automated coding of text. The event hierarchy means that coding errors typically fall into the same general event category and can more easily be corrected, and that new refinements in event forms (e.g. 'suicide bombings,' which constitute a newly evolved type of 'armed action') can be added at the terminal or 4 th event level.
Terminal event forms are those that have no sub-forms. The IDEA protocol and the VRA® Knowledge Manager software system operate together to automatically generate social, economic, environmental and political events data and to display them in summary form in terms of event counts and various scales. Past work has often focused on the simple counts of particular types of events but, following work on international interactions (Goldstein 1992; Schrodt & Gerner 2000; Goldstein & Pevehouse 1996) , we think summary indices are often more telling and reliable. While each record in the event data matrix constitutes an individual event report, the overall contour of a conflict or struggle is too often lost in the details.
Indeed, we view the coded events as input for an analyst whose major concern is assessing the overall trend. By summarizing these event matrices in tables, graphs, and maps constructed from event counts, the analyst can quickly gauge the trend of events in an ongoing situation. As peaks and troughs become apparent, the VRA® Knowledge Manager is programmed to allow the analyst to 'drill' down to review the underlying reports that generated the anomalous data point in question.
The system is thus designed to illuminate trends in near real-time and to help analysts gain an understanding of conflict at a glance while also providing for close-grained analyses of specific event sequences and turning points.
Given this capability for automated monitoring of an ongoing situation from both global news feeds and field situation reports, 2 custom data sets now can be generated at will. To presage an argument made below, this 'data on demand' approach better facilitates the incorporation of ongoing improvements in measurement and offers data more appropriate to specific research questions. These custom data sets are dynamic in that they can be modified on demand with any number of variations in the coding rules or term definitions, and across a wide range of substantive applications. These data sets are tailored to the user's concerns and can incorporate revisions as needed. Since automated coding using the IDEA protocol is transparent and consistently applied, analysts can revise it and conduct further tests on the same input to determine the effects of adjustments. This data-on-demand approach shifts our attention from the fixed 'one size fits all' data sets of the past to the tools used to develop custom sets as needed.
VRA® Knowledge Manager has three components: the parsing; the field reporting; and the display modules. The automated parser receives input text in the form of some defined interface and breaks it up into parts of speech like nouns, verbs, and attributes and, in a procedure akin to diagramming sentences, discerns meaning from semantic and syntactical structure. The parser draws upon both syntactical rules and semantic relations to assign meanings to classes of words, making it superior to pattern recognition methods relying on discrete literal words. It handles large volumes of text and orders it into the appropriate syntactical and semantic units, and then associates them with appropriate event codes. The parser's output matrix of 'events' -who does what to whom, when, where and how -can then be analyzed by visual, statistical and other means. Below we provide an outline of the variables currently used in the system, but first we provide a brief discussion of the unit of analysis. In the following discussion, we draw on our experience coding Reuters Business Briefs, but, in principle, the VRA® Reader can be applied to any English-language text with consistent style and grammar.
Unit of Analysis. Syntactically, the unit of analysis for the Reader is the independent clause; that is, the Reader identifies discrete event reports comprised of a subject and predicate, even if the agent of the subject is implied. For example, 'a bomb went off in London today'
carries an implied but unidentified agent that placed the bomb. For most purposes, the source and target are required, so the system's effective base unit of analysis may be usefully characterized as a report of who does what with / to whom, or as put it, an event is a clause 'with a transitive verb.'
In the bomb explosion example, the clause bound unit of analysis is congruent with what humans do when coding events data. However, most contentious politics events are more commonly considered at a higher level of aggregation by human coders. For example, humans typically think of 'protest demonstration' as taking place on a certain day in a certain location.
Analysts typically bound events by a 24-hour clock and required that the event have a city-day location. Human coding thus often diverges from the machine's strict clause bound unit. Human coders also often consult multiple stories and ignore grammatical literalism in defining an event.
Machine coding is more transparent because it does not do this and we think therefore more reliable. Machines do not infer implied events and they do not miss events simply because they are entangled grammatically with another event. For example, a police action against protestors will not be coded as a 'protest demonstration' unless grammatically the protest is also presented in a full noun-verb clause of the form --Who (source) did what (event) to whom (target). Human coders might (inconsistently) code the 'protesting students' who were the target of the police action but the machine will not unless programmed to do so.
Automated coding entails the hazard of duplication. If the same event is reported in multiple stories, the machine will generate multiple event records. Certainly multiple reports, with nuanced distinctions are pervasive in virtually every event database. A common example is the 'near-duplicate' where slight changes in grammatical presentation make the components of an event distinct. At the variable level of source-event-target, there is a near equivalence of, e.g., a USA-ORGA-POL (the IDEA code for 'United States', 'government agency,' 'police officer') accusing a SAU-GROU-BUS ('a Saudi Arabian,' 'group,' 'businesses') of being a front for a terrorist ring and the 'same' general event reiterated by a USA-ORGA-EXE (i.e. a chief executive or White House spokesperson on the same day and in the same city). Slight changes in the grammatical presentation of an event may create 'near-duplicate' event records that a human coder would probably treat as a duplicate. The risk is greatest with crisis events, such as a coup d'etat, or a protracted process, such as a national election, that generate repeated references to the same real world events or processes, often filed by news reporters on the same or subsequent days. Human review is the only technique that can fully identify these but our experience is that they are concentrated in specific event forms, limiting the scope of the necessary human review.
This clause unit of analysis is an important characteristic of current machine coding technology for developing events data. With future refinement, the unit of analysis will likely shift toward a more thematic unit at the level of paragraphs or even a topic/issue unit at the level of whole documents. At this time, the analyst needs to recognize the possible importance of duplicates given their research question and develop a strategy of machine and human review to control for these.
The VRA® Knowledge Manager system works explicitly and exclusively with the material presented in the reports. It does not bring to the parsing task a repertoire of knowledge specific to particular contexts. Indeed, we have striven to develop the IDEA protocol in a context independent manner. Where a regional or area expert would draw upon a vast knowledge base while coding, the automated software system must rely on a much leaner set of rules and terms of reference during its parsing and coding processes. This means that nuance and context specificity are lost. But complete consistency and transparency are gained. In reliability tests, found that contextually knowledgeable human coders missed a larger share of the events than the machine due to fatigue, misunderstanding of grammar, and misapplication of coding rules. This parallels King and Lowe's (2003) tests of the VRA® Reader applied to Reuters reports of events in Bosnia. The resulting data are therefore useful for comparative analyses and not for in-depth contextual understanding.
In addition to who does what with / to whom, IDEA also includes indicators of when,
where, and how the event reportedly took place, along with some report attribute information or meta-information, such as the Reuters bureau from which it originated or its byline.
Level of Analysis.
The level of analysis can vary from intra-personal (when running the system on speeches to discern operational codes, for example) to individuals to groups and organizations. Our primary approach is to identify and assess events conducted variously by individuals, groups and organizations with major emphasis on countries and territories as recognized in the CIA's World Factbook. Increasingly, we are working at the first level administrative units within countries and are in the process of fully integrating a standardized (but constantly updated) list of these entities for the world. We find, however, that extracting accurate casualty, location and other basic event context and attribute information below the country level of analysis is extremely difficult -and this applies to human and well as machine coding. Ultimately, there is no system requirement that fixes the analysis at any particular level, which is driven by the needs of researchers and resource constraints.
Scope of Analysis.
Here we refer to the range of event forms identified in the reports. at foreign citizens located in another country. This is invaluable in evaluating the globalization of contentious and other politics.
The IDEA sectors also serve to organize the supplemental noun classes used in the coding process. Noun classes refer to the synonymy or the semantic relations between word forms. These relations can take the form of hyponyms (e.g., English bulldog is a hyponym (subordinate) of dog) or hypernyms (e.g., dog is the hypernym (superordinate) of English bulldog). Using WordNet's 25 unique beginners 5 as a base, we assembled a comprehensive hierarchical listing of semantic classes arrayed in a lattice from which the parser utilizes the grammatical 'parents' and 'children.' Rather than associate a source as a literal word or phrase (e.g., U.S. warplanes) with a verb and target (e.g., U.S. warplanes bombed Iraq), we simply utilize noun classes. For example military hardware or <MILH> bombed true agent or <TAGE>.
In this case, military hardware contains hundreds of entries like F18, F-16, fighter jet, Blackhawk helicopters, MiG jets, tank buster aircraft, etc. Similarly the noun class true agent contains tens of thousands of entries ranging from official country names (e.g., the United States of America, US, U.S., USA, etc.) to titles (e.g., President, president, Prime Minister, PM, Mr., Dr., etc.) and other labels (e.g., prostitutes, farmers, entrepreneurs, drug dealers, prisoners, steel workers, etc.).
Currently our sense index contains some 187,000 open class English words (i.e., nouns, verbs, adjectives and adverbs).
Certain event forms, an apology for example, are rarely presented in their verb form.
Unless the text is in the first person, one generally reads about an apology (in its noun form)
issued by one party to another rather than reading that an actor apologizes (in its verb form) to another, except in the case of a direct quote included in a news reports. We have integrated approximately 150 of these sector/noun classes into the IDEA protocol. 6 This part of the protocol changes quite often as classes are added and/or modified (especially at the lower levels) to yield more detail in a specific domain or to better deal with a particular kind of event or phenomenon.
What. The core focus of analysis for the social, political and economic events that we code is the nominally scaled forms of behaviors in which we have an interest. Since the IDEA protocol explicitly builds upon the WEIS framework, we have retained its 22 top-level 'cue' categories. These 'cue' categories are still used by the vast majority of analysts who work with events data. As noted above, we try not to differentiate among event forms done by different actors or having particular targets, at least a priori. Such actor/target-specific event listings can readily be produced from a sorted output of coded events. The acronym for the IDEA events variable coded by the Reader is [EventForm] . As with the actors, the Reader also retains and can output the actual verb phrases from which the codes were derived.
Descriptions, examples and usage notes for each of the roughly 250 current IDEA event forms can be found at http://vranet.com/IDEA. About 150 IDEA events are considered terminal;
that is, at the current level of automated coding technology, no further detail can be differentiated.
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When. The date that the event occurred is assumed to be the date of the report unless specified otherwise in the text. Thus most of the event date codes come directly from the report date. However, when a modifying phrase such as 'last week's riot' or 'the meeting next week' is found, the event date recorded by the parser will diverge from the report date by simply subtracting or adding as appropriate from the date of the report. The variable indicating when the event happened is simply called [Date] . We are currently programming the Reader to distinguish current from future or past based on verb tense so it should be possible in the future to distinguish events that have occurred from future events.
Where. The precise location of an event is extremely difficult to identify in many news report leads, both for humans and for machines. More often than not, no explicit reference to location is carried in the first lines of a report. Rather this information is most often embedded in the header of the report, particularly the headline, bureau, dateline or byline. In addition, it is sometimes buried deep within a more lengthy report, often by a reference to another actor and/or event; for example, the location information is implicitly conveyed by reference to specific actors in 'Iraq invaded Kuwait.' This indirect means of referencing location is sufficient for many, but not all, analyses.
In sum, we make a systematic attempt to identify the specific place of the events from the leads. Most often the system finds it in the location associated with an actor or the header information. Less often (>20%) there is a prepositional phrase marking the place. Assuming a typical human coder can code 7.5 events per hour, it would take approximately 12.5 years for one coder working 40 hours/week to code India whereas the parser can code the same dataset in less than a day. A human coding endeavor of this magnitude would require immense oversight in terms of coder training and quality control, not to mention financial outlay. It also disregards the reality of coder fatigue and the possibility of rogue coders, both of which can significantly diminish the overall reliability of the data.
A key advantage of automation is that protocol improvements are likely to be permanent and cumulative. This does not mean that the progress is steady. It can be reversed if changes alter the coding of other events and are not fully tested before use. This type of context free coding will inevitably entail some error but our experience and that of others is that it is better than the normal error of human coding. We have developed an extensive system of supplemental noun classes to leverage our ongoing protocol development efforts. In a recent case, an additional five hundred events were identified in one country-year after the introduction of a single verb complement frame. The added frame represented a very common syntactic and semantic pattern in the particular set of reports.
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Future Developments in Event Data
The IDEA conceptual framework offers a useful extension of a human events coding tradition that extends back nearly 40 years. We have sought throughout our development process to preserve backwards compatibility as well as extensibility. We have built upon the nominally scaled WEIS framework because we think the constraint of fitting events into a one-dimensional conflict-cooperation array such as COPDAB is ill advised. It seems better to reduce the number of assumptions built into an event framework and focus on getting the events 'right' in terms of conceptual clarity. By developing events data spanning the full breadth of social, economic and political event forms, and including event attributes that tap into the rich multi-dimensionality of violent and nonviolent, contentious and routine, and coercive and accommodating behaviors, we hope to build upon the best in the events data tradition. 9 The four-level event hierarchy of IDEA provides flexibility as well conceptual and coding clarity. IDEA also includes a variety of dimensions, such as the contentiousness and coerciveness of events and other event attributes, which can be used to measure international interactions.
Finally, the 'garbage in garbage out' adage must be acknowledged. As noted above, our unit of analysis is the clause bound event report. One must weigh the report sources against one's research or other interests. Certainly multiple input sources of text should be considered, especially local language news reports. Several researchers have found that local and international news sources provide different pictures of political processes that ultimately need to be combined (Sommers & Scarritt 1999; Davenport & Ball 2002) . At this point in automated coding, it is not clear how multiple sources can be integrated except at the gross comparison level. We suggest a representative selection of international, national and local media will be needed to improve our understanding of the actual situations on the ground.
We also suggest supplementing the tracking of news reports with the tracking of field situation and incident reports. In this way we can begin to triangulate the observations from above (international news agencies) with those from below (by personnel actually working in the field)
to better track conflict situations that may erupt into violence and support means to intervene earlier to mitigate the destructive consequences.
